Emissions of CO 2 caused by human activity are generally considered the most important single source of potential future warming. States have played a leading role in protecting the environment by reducing emission of greenhouse gases (GHGs). State emissions are significant on a global scale. CO 2 and CO are main GHGs associated with global warning. At the present time, coal is responsible for 30-40% of the world CO 2 emissions from fossil fuels. Carbon assessments can play an important role in a strategy to control carbon dioxide emissions while raising revenue.
INTRODUCTION
Attention to biomass as a fossil fuel substitute has grown considerably in recent years, mainly because of its carbon reduction potential (IPPC, 1996) . Most scientists consider it likely that if the atmospheric concentrations of carbon dioxide (CO 2 ) and other so-called greenhouse gases continue to rise; the earth's climate will become warmer (Cline, 1992) . Emissions of CO 2 caused by human activity are generally considered the most important (IPCC, 1992) .
Capture of CO 2 is best carried out at large point sources of emission, such as power stations, oil refineries, petrochemical, fertilizer and gas processing plants, cement works, steel works and pulp and paper mills.
The heightened awareness of the global warming issue has increased interest in the development of methods to mitigate greenhouse gases emissions. Further, precise reduction objectives have been determined by international intergovernmental organizations (Lombardi, 2003) .
The United States International Trade Administration (USITA) estimates that four subsectors of the pollution control equipment market will grow most rapidly in coming years: (1) municipal water treatment and waste water, (2) non-marine related hazardous wastes, (3) non-industrial air pollution and (4) solid waste disposal. In addition, the USITA projects rapid growth in recycling and waste-to-energy markets (Demirbas, 2001) .
Two major environmental issues, global climate change and local or regional air pollution, could affect energy use throughout the world in the coming decades. Future actions to limit carbon dioxide emissions and global efforts to reduce the potential impacts of climate change, as well as localized policies and regulations designed to limit energy-related emissions of airborne pollutants other than carbon dioxide, are likely to affect the level, composition, and growth of global energy use (EIA, 2003) .
The risk of climate change due to emissions of CO 2 from fossil fuels is considered to be the main environmental threat from the existing energy system. Other environmental problems are acidification and dispersion of metals originating from fossil fuels (Johansson and Lundqvist, 1999) . So, the challenge for the next years is the development of technical solutions which allow continued use of fossil fuels while limiting carbon dioxide emissions (Lombardi, 2003) . Specific CO 2 emission factors are given in Table 1 .
Fuel consumption quantities from energy balance tables, carbon emission factors and fractions of carbon oxidized, guideline were used in calculations.
CO 2 emissions (Gg) = FC (1000 toe) x CC (TJ x (1/1000toe)) x FOC x EF (tons carbon x 1/TJ) x CO 2 x 1/C x 1/1000 (Gg x 1/tons) (IPPC, 1996) . Fuel consumption by sectors and emissions by sectors and fuel type, guideline were used in order to calculate non-CO 2 emissions generated from fuel consumption.
Emission (Gg) = FC (1000 toe) x EF x CC (Gg -6 /10 kg) (IPPC, 1996) Where FC= Fuel Consumption EF= Emission Factor CC= Conversion Coefficient To mitigate the increase in greenhouse gases reaching the atmosphere, one proposed solution is to sequester the greenhouse gases emitted by industries CO 2 especially into underground formations such as fossil fuel reservoirs. Both depleted and still active fossil fuel reservoirs can be used for storage of CO 2 and it is estimated the storage capacity of these formations could be as high as 920 billion tons of carbon dioxide equivalent worldwide (Stevens and Taber, 1999) .
The main techniques that could be used to reduce CO 2 levels in the atmosphere are: reduce energy consumption increase the efficiency of energy conversion or utilization switch to lower carbon content fuels enhance natural sinks for CO 2 capture and store CO 2 .
CO 2 EMISSIONS IN THE WORLD
Total world carbon dioxide emissions from the consumption of petroleum, natural gas, and coal, and the flaring of natural gas increased from 5.892 billion metric tons of carbon equivalent in 1992 to 6.568 billion metric tons in 2001 (EIA gas statistics, 2003) . In 2001, carbon dioxide emissions from industrialized countries were 49 percent of the global total and followed by developing countries at 38 percent. By 2025, developing countries are projected to account for the largest share of world carbon dioxide emissions, at 46 percent, followed by the industrialized world at 42 percent. Natural gas use and associated emissions are projected to increase substantially, particularly for electricity generation. By 2025, the share of natural-gas-related emissions, at 26 percent, is expected to be almost equal to that of coal (EIA, 2003) . CO 2 emissions from developing countries could surpass those from industrialized countries by 2020 shown in Figure 1 .
Globally, CO 2 emissions from natural gas rose 15% between 1990 and 1996, whereas they rose less than 6% from oil and less than 3% from coal. CO 2 emissions from coal in the OECD area were virtually static over the period, but this reflects a small decline 1990-1993 followed by steady increases since 1994. CO 2 emissions from natural gas in the OECD area rose no less than 23%, however. For the developing countries in aggregate the rises were significantly greater: 25% from coal, 33% from oil, and over 60% from natural gas. For the CIS Republics and Central & Eastern Europe the biggest decline was in CO 2 emissions from oil, at nearly 50% (WEC, 2003) . If these formations prove to be efficient, the storage is enormous compared to the 6.6 billion metric tons of anthropogenic carbon dioxide equivalent emissions worldwide in 1997 (EPA, 1999) .
The worldwide emissions of greenhouse gases from the petroleum industry account for about 8% of anthropogenic CO 2 (Sapre, 1999) . In 2001, the world CO 2 emissions from the consumption of petroleum are given in Table 2 .
Anthropogenic emissions of carbon dioxide add to the complex natural processes of Earth's carbon cycle. Natural sources of carbon dioxide emissions range from volcanic eruptions to the aerobic digestion of decayed vegetation by soil bacteria. Natural sinks for carbon dioxide include regions of expanding forests, peat bogs, seafloor sediments that accumulate shells and other carbonate-rich materials, and, under appropriate conditions, the ocean waters themselves (depending on, among other factors, ocean temperatures, the relative concentrations of carbon dioxide in the atmosphere and ocean, and the amount of mixing in the upper layers of the oceans). As a result of these competing processes, the net accumulation of carbon dioxide in the atmosphere has in recent year amounted to about half of the annual anthropogenic emissions.
Reducing the accumulation of carbon dioxide in the atmosphere depends to a great extent on controlling emissions from the burning of fossil fuels, since these are responsible for roughly 80 percent of yearly carbon dioxide emissions worldwide (the rest come from cement manufacture and from tropical deforestation and other land use 460 (IPCC, 1994 , EIA, 1995 . Yet fossil fuels still dominate the world energy picture, and this is unlikely to change dramatically in the next 30 years, according to several independent projections of future global energy use (IEA, 1995 , WEC, 1993 .
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CO 2 emissions from consumption oil and coal
Of the fossil fuels, oil and coal currently account for the majority of total energyrelated carbon dioxide emissions in the developing world, and they are projected to remain the dominant sources of emissions throughout the forecast period. In the industrialized world, almost one-half of energy-related carbon dioxide emissions in 2001 came from oil use, followed by coal at 31 percent (EIA, 2003) . If elemental analysis had not been carried out, the smaller effect of hydrothermal processing for higher-rank coals would have been attributed to a decrease in CO 2 loss. However, as noted above, CO 2 loss was not a smooth function of rank, so that other factors must also play a part (Favas and Jackson, 2003) . Coal and oil contain proportionally more carbon than natural gas (NG). In 2001, the world CO 2 emissions from the consumption of coal are given in Table 2 and CO 2 emissions from oil are given in Table 3 . China is the largest emitters of CO 2 from consumption coal in the world. CO 2 emissions from consumption coal are 639 million metric tons in year 2001 in China. Identical emissions are 561 million metric tons in the United States (EIA gas statistics, 2003).
Coal production and consumption in the Eastern Europe and the former Soviet Union (EE/FSU) declined as a result of economic reforms and industry restructuring during the 1990s, bringing about an increase in the natural gas share of the energy and emissions mix during the period. Oil consumption is also projected to increase in the FSU, particularly for transportation and power generation, as Soviet-era nuclear reactors are retired in the coming years.
CO 2 emissions use from natural gas Per unit of energy, NG contains less carbon than any other fossil fuel, and thus produces lower CO 2 emissions per vehicle mile travelled. While NGVs do emit methane, another principle greenhouse gas, any slight increase in methane emissions would be more than offset by a substantial reduction in CO 2 emissions compared to other fuels. Environmental concerns such as global warming have resulted in calls for increased use of NG. This is because natural gas gives off only one half as much CO 2 per unit of energy produced as does coal, and 25% less than oil. As mentioned to earlier, reduced CO 2 emissions may not be the end of the story when it comes to NG and global warming. World CO 2 emissions from the consumption and flaring of NG in year 1992-2001 are given in Table 2 . Methane is itself a greenhouse gas, which molecule for molecule can trap more heat than CO 2 this way counterbalance the CO 2 benefits of burning NG instead of oil and coal (Surmen and Demirbas, 2003; Demirbas, 2000) . Fig. 2 shows the plots of natural gas cofiring and biomass cofiring scenarios as fuel to reduce fossil fuel based carbon dioxide emissions.
The United States is the largest emitters of CO 2 from consumption NG in the world. CO 2 emissions from consumption NG are 347 million metric tons in year 2001 in the United States. Identical emissions are 205 million metric tons in Russia. In transitional economies of the EE/FSU region, 40 percent of energy-related carbon dioxide emissions come from natural gas combustion (EIA gas statistics, 2003).
CO 2 emissions from biomass and power plants
Biomass recycles carbon from the air and spares the use of fossil fuels, reducing the need to pump additional fossil carbon from the ground into the atmosphere. Biomass comes from green plants which actively absorb CO 2 from the atmosphere. Worldwide, the use of biomass could provide social and economic benefits to many countries and reduce their dependence on imported oil, while lowering their emissions of CO 2 from fossil carbon.
As biomass based on growing crops or trees in agriculture or forestry sequester carbon, the net CO 2 -balance from cradle to grave of the crop itself is zero, whereas fossil fuel burning causes a net contribution to the atmospheric stock of carbon (Sedjo et.al., 1995) . This global warming, environmental groups contend, will cause increases in infectious disease, skin cancer, water-quality problems and other threats to public health. Wood industries and power plants generate enormous quantities of wood ash. Air toxic emissions during biomass combustion were typically very low, and often near or below detection limits. During the combustion of wood, the basic cations are transformed to their oxides which are slowly hydrated and subsequently carbonated under atmospheric conditions The sorbent energy transfer system (SETS) has the potential for providing a significant reduction in CO 2 emissions from gaseous fossil fuel-fired electric power plants with minimal loss in power generating efficiency. Energy transfer is accomplished in two steps so that CO 2 does not come in contact with combustion air, thereby avoiding a costly and energy intensive CO 2 separation step. In the first step, gaseous fuel is oxidized by reduction of an appropriate metal oxide sorbent. The gas product contains only CO 2 and H2O so that pure, sequestration-ready CO 2 is obtained after removing H 2 O by condensation (Yu et al, 2003) .
SETS CH4 combined with recycled gas and metal oxide sorbent is fed to the sorbent reducing reactor where the following generic reaction occurs:
Reduced sorbent is transferred to the sorbent oxidizing reactor and re-oxidized according to the following generic reaction:
The net result of the reactions in (1) and (2) is:
and the total energy released is the same as for direct combustion of CH 4 (Yu et al, 2003) . The reduction of CO 2 emissions applies for electricity production with biomass as for any other use of biomass source of energy. The environmental impact of such systems can be negative because the amount of CO 2 removed from the atmosphere by photosynthesis of biomass is then less that that needed to balance the amount of biomass carbon removed from the plantation. In this case, clean biomass is not renewable; its use as a fuel results in a net gain in atmospheric CO 2 . Energy plantations must be designed and operated to avoid net CO 2 emissions to the atmosphere. Indeed, some plantations are managed strictly to offset the CO 2 emissions from fossil-fired power plants, particularly those operated on coal. Sometimes, the fossil-fired power plant and the biomass plantation are geographically far apart.
The concerns surround the amount of harmful emissions that new power plants would emit, in particular, the impact of emissions such as CO 2 , responsible for such environmental hazards as global warming. In relation to these issues, the companies proposing increased generation have made numerous assurances that new technologies will be utilized for new power plants that will not only increase overall efficiency but will also reduce harmful emissions. Despite these assurances, many of the companies intend to continue to utilize older, less efficient polluting generators.
The carbon sequestration strategy involves capturing carbon dioxide emissions at their source, for example at an electric power plant, and then using or storing the carbon dioxide to prevent its buildup in the atmosphere. CO 2 can be stored by injecting it underground, for instance into depleted oil and gas reservoirs, or into the deep ocean. Sequestration also includes enhancing natural processes to increase the removal of carbon from the atmosphere, such as by planting trees CO 2 emissions in power generation Unlike conventional fossil fuel technologies, renewable energy technologies (apart from biomass) generally produce no greenhouse gases or other atmospheric pollutants during their generation stage. Emissions from these stages need to be evaluated if a fair comparison of emissions from fossil fuel based generation and renewables generation is to be made.
Renewable energy technology displaces combined cycle gas turbines (CCGT). Whilst this is unlikely in practice, the displacement of a technology which has relatively low emissions of pollutants per kWh generated, gives rise to a lower bound for the environmental benefits of renewables. In each case, the displaced emissions were calculated on a regional basis, taking into account the regional and technological variation of the losses arising from the main parts of the fuel cycle (extraction, processing and transport of fossil fuels, generation and regional transmission losses). The values calculated for the various regions are shown in Table 4 . The CCGT and coal fired plant are assumed to have generating efficiencies of 47% and 37% respectively. The avoided emissions of other pollutants were calculated in a similar manner, using the data from Table 5 ( ETSU, 1995) . Emissions associated with the average generating mix have been calculated based on energy statistics for 1993 (IEA, 1995) . CO 2 emissions from nuclear power Globally, nuclear power produces about 7% of the world's energy (BP, 1998 and EIA, 1996) . The U.S. Department of Energy states that the increase in non carbon-emitting energy over the past two decades was mostly due to the growth in nuclear power 468 production (EIA, 1994) . It concludes that, since electricity use significantly outpaced overall energy use, a potential course of action is to maximize the best-available electricity generation technologies. Countries that rely significantly on nuclear power have higher Gross Domestic Products (GDP) for the amount of carbon dioxide emitted. France, with 42% of its energy produced by nuclear plants, has the highest GDP per ton of emitted carbon dioxide (EIA, 1996) . This is a clear example of the path that the world's nations should follow in order to reduce carbon emissions without impeding economic productivity. Nuclear power is a safe, proven, sustainable, near zero-carbon energy source with tremendous current and future ability to reduce carbon dioxide emissions.
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PROJECTING FUTURE CO 2 EMISSIONS AND POLICIES
Various projections of the relation between future CO 2 concentrations and future emissions were undertaken as part of the scientific assessment for working group of the Intergovernmental Panel on Climate Change (IPPC). The main calculations are those concerned with the stabilization of atmospheric concentrations of CO 2 . Previously, projections of future CO 2 had been included in the IPCC reports (IPCC, 1990 (IPCC, , 1992 . The update included few specific projections of CO 2 (IPCC, 1992) However, it did introduce new emission scenarios, IS92a-f, and included assessments of the climatic consequences using the STUGE system. In 1990-2020, industrial and developing CO 2 emissions are given in Table 6 . Relative CO 2 emissions are given in Table 7 .
Energy penalties ranging from 13% to 37% for natural gas and coal-fired power plants using current technology and from 9% to 15% using technology anticipated to be available in the future (Herzog et al, 1997) .
In 2001, carbon dioxide emissions from industrialized countries were 49 percent of the global total, followed by developing countries at 38 percent and the EE/FSU at 13 percent. By 2025, developing countries are projected to account for the largest share Table 8 . The burning of fossil fuels such as coal, oil and natural gas, emit heat-trapping gases including CO 2 that cause the Earth's atmosphere to warm. By 2025, the share of natural-gas-related emissions, at 26 percent, is expected to be almost equal to that of coal (EIA, 2003) .
The emissions of most of the major air pollutants (particularly carbon dioxide, sulfur dioxide, oxides of nitrogen and particulates) are expected to be broadly proportional to energy use. For each of the renewable energy technologies, the avoided emissions of CO 2 resulting from the global deployment of the technology were evaluated using the deployment data for the Current Policies and Ecologically Driven scenarios for 2000 -2020 (WEC, 2003 .
ENVIRONMENTAL IMPACTS
The continued use of fossil fuels to meet the majority of the world's energy demand is threatened by increasing concentrations of CO 2 in the atmosphere and concerns over global warming. Improving the energy efficiency of current technology will postpone, but not eliminate, the problem. During the 20th century, worldwide energy demand doubled approximately every 30 years. The doubling time during the next century will undoubtedly decrease as the world's underdeveloped and developing nations strive to increase their standard of living. In the absence of controls, future CO 2 emissions will 470 5,872 6,417 6,522 6,908 7,685 8,512 9,372 10,361 1.9 increase dramatically even with significant increases in energy efficiency. Because carbon-free energy sources are much more expensive, more limited, and/or not publicly acceptable, new concepts that reduce CO 2 emissions from fossil fuel combustion are needed (Yu et al, 2003) . Some air and water pollution and surface deposits from dissolved gases and solids in deep-seated geothermal fluids can be associated with utilization of hightemperature sources. Direct-use geothermal plants normally emit no greenhouse gases but power plants emit carbon dioxide amounting to a few percent of the emission from an equivalent coal plant (WEC, 2003) .
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CONCLUSION
Large reductions in emissions of CO 2 to the atmosphere may be needed to avoid climate change. Capture and storage of CO 2 , in combination with other CO 2 abatement techniques, could enable these large reductions to be achieved.
Storage of CO 2 in geologic structures could have beneficial flow on to the oil and gas industry in terms of enhanced oil and gas production. The Kyoto Protocol and its flexible mechanisms will provide opportunities to develop projects in developing countries and generate carbon credits.
The atmospheric concentration of carbon dioxide will continue to increase due to anthropogenic emissions, but the rate of increase will be moderate. The IPCC carbon dioxide predictions are cited in mass media all over the world as the scientific truth although they tell a different story than the real measurements do. The zero increase of carbon dioxide in 1992 after the Mt. Piatubo eruption is offered as an explanation for the failure of the IPCC model. This event is said to be occasional and the increase of the carbon dioxide concentration is assumed to accelerate in the future. Future world population size could become a major determinant of how closely global CO 2 emissions approach the levels needed to prevent further atmospheric change and continued enhancement of the greenhouse effect. 
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